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ABSTRACT : 

PURPOSE: To exactly reconstruct the real image positions of slits 
by a 

specific wavelength in specific reconstruction positions by using 

arbitrary 

wavelengths. 

CONSTITUTION: The wavelength of the reference beam with which a 
dry plate 4 

for master in a first stage is irradiated, the wavelength of an 
illumination 

beam to be used for synthesizing the full-color hologram in a second 
stage and 

the desired reconstructing wavelength of the full-color hologram are 
set. In 

addition, the angle of the illumination beam for reconstruction with 
which a 

master hologram 4 is irradiated, the incident angle of the reference 
beam and 

the angle of the illumination angle on the full -color hologram and 
the angle at 
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which the object, beam from a subject is made incident on the 
respective slit 

positions of the respective element holograms in accordance with the 
angle of 

the reference beam with the master hologram 4 are set. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the synthetic approach of the full color hologram which 
amends a gap of an observation slit and a gap of an element hologram according to the photography 
conditions of the 1st step and the 2nd step when creating a high-definition rainbow type full color 
stereogram etc. 
[0002] 

[Description of the Prior Art] If the creation approach of a rainbow type full color stereogram (full color 
HS) is explained, first, as shown in drawing 4 , in the 1st step, the subject copy 1 which is a 
photographic subject will be projected on a screen 3 through the projection lens 2, and the reference 
beam of wavelength lambda 1 will be irradiated to the dry plate 4 for a master which is the sensitive 
material for master holograms with this. In addition, sensitive material is applied to the dry plate 4 for a 
master on the surface of a base material. Thereby, each element hologram is recorded by the dry plate 4 
for a master on each color component, i.e., each slit location of R (red), G (green), and B (blue). 
Thereby, the master hologram (HI) 4 is created. 

[0003] Next, in the 2nd step, as shown in drawing 5 , the arrangement location of the master hologram 4 
remains as it is, a screen 3 is replaced and the sensitive material 5 for full color holograms (dry plate) is 
arranged. If the illumination light of wavelength lambda 2 is irradiated to the master hologram 4 and the 
reference beam of wavelength lambda 2 is irradiated in this condition at sensitive material 5, that 
playback light will be recorded on sensitive material 5, and will serve as the full color hologram (H2) 5. 
[0004] Each slit images of each color components R, G, and B will overlap, respectively, and playback 
of this full color hologram (H2) 5 will be reproduced, if the white illumination light is irradiated to the 
full color hologram 5 as shown in drawing 6 . 

[0005] In the creation approach of such a full color hologram 5, at the achromatism include angle of 
tanphi=-sintheta, it has leaned and arranged and the master hologram 4 of the 1st step is photoed, as 
shown in drawing 7 . In addition, phi is the include angle of the master hologram (HI) 4 and the Z-axis 
to make, and theta is the lighting include angle of the white light illumination light which irradiates the 
full color hologram 5. 

[0006] However, the conditions photoed at an achromatism include angle are limited when in agreement 
with one of the color components of the laser wavelength used for the master hologram (HI) 4 and the 
full color hologram (H2) 5, or playback light. That is, it can be said that this synthetic condition is only 
an example [****] with the optical system of full color hologram composition. 
[0007] Actually, the wavelength of the laser used for the master hologram (HI) 4 and the full color 
hologram (H2) 5 is not in agreement with the diffracted-wave length who not necessarily wishs with 
constraint of laser, equipment, or sensitive material in many cases. The angular relation-ship mentioned 
above stops in this case, already realizing. 

[0008] Then, if whenever [ arrangement include-angle / of the dry plate 4 for a master of full color 
hologram composition optical system / and incident angle / of a reference beam ] etc. does not carry out 
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special arrangement according to such wavelength, the playback location of an observation slit or an 
element hologram will shift. 

[0009] Drawing 8 shows the gap of parallax information which goes into an observer from the real- 
image playback location of the observation slit shifted and an element hologram. Moreover, drawing 8 
and drawing 9 show that an observation slit shifts to Z shaft orientations, and an element hologram shifts 
to Y shaft orientations. Such parallax information of the color component of which it shifts, that is, a 
space gap goes into an observer's pupil as a result shifts, and a color gap arises in a reconstruction 
image. 

[0010] On the other hand, in creation of the above-mentioned full color hologram 5, the optical-system 
parameter is determined as follows. 

[001 1] Either record wavelength of the master hologram (HI) 4 and the full color hologram (H2) 5 or 
playback wavelength is set to lambdaH2, and wavelength of the slit reconstruction image reproduced by 
the same distance location RH 2 (here, an observation location is set in the direction of a normal of a 
hologram at the place of distance Rv) is set to lambdar, lambdag, and lambdab, respectively. In addition, 
since it is easy, these wavelength lambdar, lambdag, and lambdab are set to lambda x. Moreover, 
reconstruction image distance Rr, Rg, and Rb from a hologram side is set to Rx. If it does so thetaOX= 
sin-l[sinthetac {(lambdaH2/lambdax) -1} --(1) Again Rx =(lambdaH2/lambdax) RH2 - (2) is obtained. 
[0012] Record location Rx (recording) of the slit of the master hologram (HI) 4 corresponding to [ so 
that wavelength lambdab of lambdaHl, lambdaH2, and a slit reconstruction image may assume that it is 
the same wavelength and may reproduce the reconstruction image (observation location) of the full color 
hologram (H2) 5 in the observation distance Rv of the direction of a normal of a hologram here ] 
playback wavelength It asks as follows. 
[0013] 

Rx(recording H2) = {lambda (reconst.x) / lambdaH2} Rv ~ (3) These formulas (1) And formula (3) If it 
uses, the coordinates X0 and Z0 of each slit corresponding to the playback wavelength lambda x are 
known. Drawing 7 shows that the synthetic include angle of the master hologram (HI) 4 by the above- 
mentioned assumption turns into an achromatism include angle. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in fact, since the synthetic wavelength of the 
master hologram (HI) 4 arid the full color hologram (H2) 5 differs from diffracted- wave length lambdab 
to wish, respectively, the distance RH 2 of the playback real image by the wavelength of the 2nd step 
will change from the master hologram (HI) 4 of the 1st step for the scale factor shown in a degree type. 
[0015] 

RH2=(lambdaHl/lambdaH2) RMX (HI) - (4) In case the full color hologram (H2) 5 photoed in 
distance RH 2 for the same reason again is irradiated by the white light, the distance of the slit by 
lambda x and a reconstruction image will change by the ratio of wavelength. 

[0016] Then, this invention aims at offering the synthetic approach of the full color hologram which can 
reproduce correctly the real-image location of the slit by specific wavelength in a specific playback 
location using the wavelength of arbitration. 

[0017] Moreover, this invention aims at offering the synthetic approach of the full color hologram which 

can make each color component element hologram real image completely in agreement. 

[0018] 

[Means for Solving the Problem and its Function] According to claim 1, the master hologram of the 
element hologram of each color component is created in the 1st step. In case each element hologram is 
reproduced in the 2nd step and a full color hologram is created The reference beam wavelength which 
irradiates the sensitive material for master holograms in the 1st step, The wavelength of the illumination 
light used for full color hologram composition in the 2nd step and the playback wavelength of choice of 
a full color hologram are set up. And based on the playback lighting include angle which irradiates a 
master hologram, whenever [ incident angle / of ihe reference beam to a full color hologram ], and an 
illumination-light include angle, and the reference beam include angle to a master hologram, the include 
angle which carries out incidence of the body light from a photographic subject to each slit location of 
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each element hologram is set up. The real-image location of the slit by specific wavelength is correctly 
reproducible in a specific playback location with a setup of this include angle using the wavelength of 
arbitration. 

[0019] According to claim 2, in case the above-mentioned full color hologram is created, based on the 
1st, the reference beam wavelength in the 2nd step and the diffracted-wave length of a full color 
hologram, the observation distance of a full color hologram, and the playback location of each 
horizontal element hologram, the record location of each element hologram recorded to the sensitive 
material for master holograms is set up. Thereby, each color component element hologram real image 
can be made completely in agreement. 

[0020] Moreover, according to claim 3, using the wavelength of arbitration, the real-image location of 

the slit by specific wavelength can be correctly reproduced in a specific playback location, and each 

color component element hologram real image can be made completely in agreement with it by 

performing both the 1st claim of the above, and the 2nd claim as each step. 

[0021] 

[Example] 

(1) In order to lose an amendment color gap of the playback location of an observation slit real image, 
create the master hologram (HI) 4 and the full color hologram (H2) 5 with the following parameter. 
[0022] Here, the 1st step, the 2nd step, and its playback observation phase for creating the full color 
hologram (H2) 5 are the same as that of the operation shown in drawing 4 - drawing 6 , and the detailed 
explanation is omitted. 

[0023] in order to make into the observation distance Rv real-image distance RH 2 of the slit reproduced 
from the full color hologram (H2) 5 — the above-mentioned formula (4) from ~ Rv= 
(lambdaH2/lambdax) RH2 - (5) It is obtained. 

[0024] in order [ therefore, ] to reproduce the slit of the last rainbow hologram at the place of the 
observation distance Rv — the slit location RMX of the full color hologram (H2) 5 — formula (4) And 
formula (5) from — it asks. 
[0025] 

RMX(Hl) =(lambdaH2/lambdaHl) RH2=(lambda x/lambda H2) Rv - (6) That is, if the last full color 
hologram (H2) 5 in the image surface which reproduces a real image from the master hologram (HI) 4 
of the 2nd step is exposed The distance of the reconstruction image of a rainbow hologram is not 
approaching the wavelength used for the 2nd step only depending on the wavelength at the time of 
compounding the master hologram (HI) 4. 

[0026] However, as shown in drawing 1 and drawing 2 , the synthetic wavelength of the 1st step and the 
2nd step determines the slit coordinate of the X-Z flat surface of the master hologram (HI) 4 as follows, 
in order to reproduce the location of the last 3 color playback slit in accordance with an observation 
pupil, since it differs. 
[0027] 

(sin thetaRH-sinthetaOH) /lambdaH2= (sin thetaffl-sinthetaCH) /lambdax - (7) If it asks to be set to 
thetaIH=0 from thetaOH here sinthetaOH- (lambdaH2/lambdax) SinthetaCH+sin theta RH - (8) On the 
other hand, composition of the master hologram (HI) 4 of the 1st step When using wavelength 
lambdaHl, in order to make an exact include angle (include angle which carries out incidence of the 
main pixel of an image to the central zero of a hologram) reproduce the real-image playback light by 
wavelength lambdaH2 in the case of the 2nd step, include-angle thetaOM of the body light which carries 
out incidence to the master hologram (HI) 4 is determined as follows, namely, ~ (sin thetaRM- 
sinthetaOM) /lambdaHl = (sin thetalM sinthetaCM) /lambdaH2 - (9) Here, thetaCM of thetaffl is 
[ whenever / incident angle / of a reference beam / as opposed to the master hologram (HI) 4 in 
thetaRM ] whenever [ incident angle / of the illumination light to the master hologram (HI) 4 ] 
whenever [ incident angle / of the diffracted light of the master hologram (HI) 4 ]. 
[0028] Next, the above-mentioned formula (8) It is a formula (9) about thetaOH. When it asks from 
include-angle thetaOM of the body light which substitutes for thetalM and carries out incidence to the 
master hologram (HI) 4, it is sinthetaOM= (lambdaHl /lambdaH2) (sinthetaCM-sinthetaRH). 
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- lambdaHl/lambdax SinthetaCH+sin theta RM - It is set to (10). 

[0029] It sets to the above explanation and is the above-mentioned formula (6). In case a formula (10) 
compounds 2-steps stereogram, it determines the arrangement parameter of the master hologram (HI) 4. 
[0030] An include angle here makes "-" the direction of a clockwise rotation of system of coordinates, 
and makes the hard flow "+." 

[0031] In case the master hologram (HI) 4 is created in the 1st step, that is, the reference beam of 
wavelength lambdaHl, When the wavelength lambdaH2 of the illumination light used for composition 
of the full color hologram (H2) 5 in the 2nd step and playback wavelength of choice are set to lambdaX, 
Include-angle thetaOM in which the body light (core of a subject-copy projection image) of the master 
hologram (HI) 4 of the 1st step carries out incidence to a slit It is decided by reference beam include- 
angle thetaRM to include-angle thetaCH and the master hologram (HI) 4 of the illumination light to 
thetaRH and the last hologram whenever [ incident angle / of the reference beam to playback lighting 
include-angle thetaCM of the master hologram (HI) 4, and the last hologram ]. 
[0032] Thus, if the body light of the master hologram (HI) 4 of the 1st step determines include-angle 
thetaOM which carries out incidence to a slit, the playback location of an observation slit real image 
amends, and the real-image location of the slit by specific wavelength can be correctly reproduced in a 
specific playback location using the wavelength of arbitration. 

[0033] For example, wavelength (blue) lambdab=470nm and thetaob=-3.78 degree are obtained 
wavelength (green) lambdag=530nm and thetaog=-8.56 degree wavelength (red) lambdar=633nm of a 
slit reconstruction image, and thetaor=-14.7 degree. 

[0034] Furthermore, if the above-mentioned formula (10) and above-mentioned conditions are used, 
location Xr=-136mm of the X-Z side of the slit in a master hologram (HI), Zr=518.8mm, Xg=-65.39, 
Zg=434.4mm, Xb=-25.45mm, and Zb=385mm can be decided. 

[0035] That is, a master hologram (HI) side is arranged on the direction of a normal, and about 39.4 - 
40.2 inclinations, and incidence of the reference beam is carried out at the include angle of 45 degrees to 
a master hologram (H 1 ) side. 

[0036] In the slit of a blue component, the slit of a green component sets the slit of 65.39mm and a red 
component as the place of 136mm despite 25.45mm from the direction of a normal from the core of the 
projection image of a screen. Drawing 2 shows arrangement of this parameter. 

[0037] (2) Although a color gap arises from the cause similar to an amendment color gap of a location 
gap of an element hologram in a reconstruction image as the real- image location of an element hologram 
shifts by the difference between the record wavelength of the master hologram (HI) 4 and the full color 
hologram (H2) 5, and playback wavelength and this shows drawing 3 , the amendment of this color gap 
is as follows. 

[0038] First, a degree type is obtained according to the synthetic conditions of the 2nd step shown in 
drawing 2 . 

[0039] (sinthetaR(H2)-sinthetaO(H2))/lambdaH2= (sinthetalX-sin theta Cx) / lambda x - (1 1) 
sinthetaRH= If thetalX is calculated whenever [ angle-of-diffraction / which makes in agreement the 
reconstruction image of the element hologram of each color component ] as shown in sinthetaCH=0 and 
drawing 9 thetaIX= sin-1 {(lambda x/lambda H2) sinthetaOH2} 

= tan-1 (Yv/Rv) - It is set to (12). Here, Yv shows the location (distance from the Z-axis) of the 
direction of playback schedule Y of a certain element hologram, and Rv shows observation distance. 
[0040] The location of the master hologram (HI) 4 for on the other hand obtaining whenever [ such 
angle-of-diffraction ] is determined as follows. 

[0041] As shown in drawing 1 , a degree type is obtained from the record playback include angle of the 

1st step. 

[0042] 

sinthetaOH2 = sinthetaIH2 = - (lambdaH2/lambdaHl) sin [tan-1 {YM/Rv(lambda x/lambda HI)}] 

— (13) Here, it is YM. The location (distance from the Z-axis) which should be recorded on a master 
hologram (HI) is shown. This formula (13) is substituted for a formula (12), and it is YM. If it receives 
and asks YM =(lambda x/lambda H2) Rv x tan (sin-l[(lambdaH2/lambdax) sin {tan-1 (Yv/Rv)}]} 
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-It is set to (14). 

[0043] Here, lambdaHl, lambdaH2, and lambdax show the 1st step, the 2nd step, and the diffracted- 
wave length of the last hologram, respectively. Moreover, Rv is the observation distance of a hologram, 
and Yv and YM. The record location at the time of recording on the schedule playback location of a 
respectively horizontal element hologram and a master hologram is shown. 

[0044] In the element hologram to which the slit with the largest include angle separates from the center 
position of an observation region 100mm when setting playback wavelength to 633nm and setting 
observation distance to 400mm from the above-mentioned formula (14), for example If the slit location 
in the master hologram (HI) 4 is recorded on 98.7mm on wavelength lambdaHl from a core in a 
location, return will be lost at the place of 100mm, and in case it observes, the color gap of the location 
of the playback slit of lambda x will be lost. 

[0045] Thus, the 1st, reference beam wavelength in the 2nd step, and diffracted-wave length of the full 
color hologram (H2) 5, If the record location of each element hologram recorded to the dry plate 4 for a 
master based on the observation distance of the full color hologram (H2) 5 and the playback location of 
each horizontal element hologram is set up Each color component element hologram real image can be 
made completely in agreement, and a color gap of full color hologram composition optical system can 
be canceled nearly completely. 

[0046] In addition, this invention may deform in the range which is not limited to the one above- 
mentioned example and does not change the summary. 
[0047] 

[Effect of the Invention] As a full account was given above, according to this invention, the synthetic 
approach of the full color hologram which can reproduce correctly the real-image location of the slit by 
specific wavelength in a specific playback location using the wavelength of arbitration can be offered. 
[0048] Moreover, according to this invention, the synthetic approach of the full color hologram which 
each color component element hologram real image is made completely in agreement, and can cancel a 
color gap can be offered. 



[Translation done.] 



http://wvm4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



6/25/07 



